With advances in the management of patients living with HIV and AIDS (PLHA), not only survival has increased but manifestations of late stage HIV infection are encountered more often including cardiovascular complications. Aims and Objectives: To determine the prevalence and characteristics of cardiac manifestations in patients with HIV infection and to evaluate their correlation with CD4 count. Materials and Method: 70 consecutive patients with HIV infection admitted to Post Graduate Department of Medicine from the period of July 2010 to August 2011 were studied. All cases of PLHA diagnosed after positive ELISA test for HIV infection were included, whereas those with congenital heart disease, rheumatic heart disease, hypertension, Ischemic heart disease were excluded from the study. CD4 count and 2D echocardiography along with routine investigations were done for all patients. Result: Male to female ratio was 2:1. Echocardiographic abnormalities were seen in 58% of patients. Reduced ejection fraction (below 50%) and fractional shortening below 30% were the most common cardiac abnormality (48.7%) followed by pericardial effusion (17.4%), pulmonary artery hypertension (11.4%), dilated cardiomyopathy (8.5%), diastolic dysfunction (8.5%) and regional wall motion abnormality (1.4%) respectively. Significant statistical positive correlation was observed between low CD4 count and echocardiographic abnormalities (p < 0.0001). Pericardial effusion was seen more in patients with CD4 count below 200 (p < 0.001). Maximum number of echocardiographic abnormalities was seen in WHO clinical stage IV. Conclusions: Cardiac manifestations are frequent PLHA in our population but do not have detectable clinical manifestation. Echocardiographic abnormalities have a strong correlation with low CD4 count and occur more in advanced stage of the disease.
Introduction
HIV infection has become a global pandemic with more than 33.3 million people infected throughout the world by the end of 2009 [1] . India is estimated to have 5.1 million infected individuals [2] .
Acquired immunodeficiency syndrome (AIDS) is characterized by an acquired, profound, irreversible, immune suppression that predisposes the patient to multiple opportunistic infections, malignant neoplasms and a progressive dysfunction of multiple organ systems [3] . With the availability of a large armamentarium of anti-retroviral drugs and recent advances in the diagnosis, treatment and monitoring of persons living with HIV and AIDS (PLHA), there has been visible improved survival of such patients [4] . Due to the longer survival of PLHA, the manifestations of late stage HIV infection are now being met with more commonly than before, which includes HIV related cardiac diseases [4] .
Although not fully recognized in the early days of HIV epidemic, cardiac involvement has been reported with increasing frequency in recent years [5] . The prevalence of cardiac involvement in AIDS patients have been reported to range between 28% and 73% [5] . The cardiac diseases in HIV infections include pericardial effusion, left ventricular dysfunction myocarditis, dilated cardiomyopathy, endocarditis, pulmonary hypertension, malignant neoplasm, coronary artery disease and drug related cardiotoxicity [6] .
Echocardiography is very helpful in detecting cardiac dysfunction at an early stage, much before overt clinical manifestations develop [7] . The most common sign of cardiac involvement is impairment of LV fractional short-ening. This could be explained by reduction of cardiac contractility [6] . Early recognition and prompt treatment are important to prevent significant morbidity from cardiac involvement [8] .
Materials and Methods
Seventy consecutive patients with HIV infection admitted to the Post Graduate Department of Medicine at S.C.B Medical College and Hospital were studied. All patients diagnosed to have HIV infection/AIDS after ELISA test being positive were included in the study. Patients suffering from 1) congenital heart disease; 2) rheumatic heart disease; 3) hypertension and 4) ischaemic heart disease were excluded from the study. As the subjects under study were patients hospitalized to this tertiary care centre, consent was taken at the point of hospitalistion for conducting the required investigations as detailed below.
All patients were assessed clinically by detailed history taking and general physical examination. Specific investigations were undertaken to establish diagnosis of HIV infection and screened for opportunistic infections. CD4 count was done for all patients using flowcytometry using a BD FACS Count system. The CD4 count was done using kits supplied by the National AIDS Control Organisation of India (NACO) to anti Retroviral Therapy (ART) Centre, Cuttack. Staging of the disease was done according to revised WHO clinical staging of the disease [9] .
All patients were evaluated using M Mode and Two dimensional transthoracic echocardiography and colour flow doppler examination using Philips Sonos (MCM-D02AA) in the Postgraduate Department of Cardiology of this institution. Each two dimensional study consist of parasternal long and short axis, and apical two and four chamber views. The conventions of American Society of Echocardiography were followed in obtaining left atrial dimensions, left ventricular end systolic and end diastolic dimensions, right ventricular end diastolic dimensions and left ventricular fractional shortening (FS) [7] . Left ventricular volumes were measured and ejection fraction (EF) was calculated. The presence of pericardial effusion, any valve regurgitation and any regional wall motion abnormalities was looked for.
Statistical analysis of data was done using SPSS 16 software.
Observations
Seventy consecutive patients with HIV infection who were hospitalized to inpatients of the department of Medicine were studied. There was a gender predominance with male is to female ratio being 2:1. The age of the patients studied ranged between 15 and 70 years, with a mean age of 38.87 (±8.71) years in males and 33.38 (±7.73) years in females respectively. Majority of the patients, 71% males and 67% females were young and were in the age group of 26 to 40 years. Sexual mode of transmission was the most common, out of which hetero-sexual accounted for 91.4% and homosexual 2.8% of cases. The other modes were blood transfusion (2.8%), IV drug abuse (1.4%) and vertical transmission (1.4%) respectively. The clinical features of the patients under study with relevance to cardiovascular system were fever (74.3%), cough (30%), breathlessness (28.6%), pedal edema (18.6%), chest pain (18.6%) and palpitation (10%). CD4 count was less than 50/micrL in 28.6%, 32.9% of cases had CD4 count between 50 to 200/microL while 25.7% had CD4 Count >350/micrL. The maximum number of patients studied were in clinical stage 4 (40%) followed by Clinical stage 3 (35.7%), Clinical stage 2 (14.3%) and only 10% of cases were in Stage 1respectively.
As shown in Table 1 , echocardiographic abnormalities were seen in 55.7% of cases. Reduced EF (<50%) was seen in 22.8% and reduction in FS (<30%) in 48.6% of cases. Pericardial effusions was seen in 17.4% while pulmonary artery hypertension was noted in 11.4% of cases. Dilated cardiomyopathy and diastolic dysfunction was found in 8.5% of cases. One case had regional wall motion abnormality (RWMA) involving the anterior wall.
As presented in Table 2 , maximum number of echocardiographic findings were seen in patients with CD4 count less than 200. Out of the total 16 patients with reduced EF, 9 patient had CD4 count less than 50. Similarly reduction in FS, 14 patients out of total 34 had CD4 count less than 50. 5 out 6 cases of dilated cardiomyopathy had CD4 count less than 50. Maximum number of cases with pericardial effusions, diastolic dysfunction and pulmonary artery hypertension had CD4 count less than 50. The lone case with RWMA also had CD4 count less than 50. Table 3 shows association of 2D echocardiographic findings with revised WHO clinical staging. Maximum number of echocardiographic findings was seen in patients in clinical stage 4. Out of the total 16 patients with reduced EF, 11 patients were in stage 4, similarly in those with reduced FS, 22 out of total 34 were in stage 4. All the 6 cases of dilated cardiomyopathy were in stage 4. Maximum number of cases with pericardial effusions, diastolic dysfunction and pulmonary arterial hypertension were also in stage 4. The lone case of coronary artery disease was also in Stage 4.
Mean CD4 counts was found to be 100 ± 110 in patients with echocardiographic abnormalities, whereas it was 337.6 ± 207.4 in patients without echocardiographic abnormalities (p < 0.0001). There was no statistically significant correlation of cardiac manifestations with hemoglobulin values or total leukocyte count.
Pericardial effusions was seen in 12 patients. Most of the patients had mild effusions (12.8%). Mean CD4 count with pericardial effusion was 72 + 103.03 (n = 12) and mean CD4 count without pericardial effusion was 237.3 + 211.5. p < 0.0001.
Discussion
Seventy consecutive patients with HIV infection hospi-talized to the inpatients ward of the department of Medicine were included in the current study. Majority of the patients, 71% males and 67% females, belonged to the young age group of 26 to 40 years. It was in concordance with NACO annual report 2009 -2010 [10] . The NACO report has shown that most PLHA in India were young adults. Men were more affected than females by a ratio of 2:1. 45 patients (64.3%) were males and 25 patients (35.7%) were females. The gender difference was also at par with NACO report, where 39% of the total HIV patients in India were females, 3.5% were children and the rest 57.5% were males [10] . Sexual contact was the most common mode of transmission (94%) with heterosexuality being the cause for 92%. The homosexual route of transmission was 2.8% while infected blood transfusion was responsible for 2.8% of cases in our study. Globally, sexual contact is the commonest mode of transmission [6] . In the west, 75% of newly affected males are due to homosexuality, 14% consequent to heterosexual contact, 8% due to injection drug use and a meager 3% due to other modes of transmission [6] . The socio-cultural picture in India is different from the West and therefore homosexual mode of transmission was less in this study as compared to the West [6] . However, our data is comparable with NACO annual report 2009-2010 [10] where heterosexual route of transmission was 87%. This confirms that there is a visible difference in the type of sexual contact responsible for causing HIV infection in different population. Clinical features such as fever 74.3%, cough 30%, breathlessness 28.6% respectively was similar to as reported in other studies from India [11] . However, most of the symptoms were non specific and could be attributable to secondary pulmonary infections [11] . CD4 count was less than 50/micrL in 28.6% of cases while 32.9% of cases had CD4 count in between 50 -200/microL. Thus most of the cases studied had CD4 count less than 200/microL and categorized under WHO revised clinical stage 4 (40%) and clinical stage 3 (35.7%) respectively. The reason behind low CD4 count is that, the patients studied were hospitalized case as they had presented in advanced stage of the disease.
Echocardiographic abnormalities are summarized in Table 1 . The study showed that echocardiographic abnormalities was common in HIV infected patients. Echocardiographic abnormalities were seen in 55.7% of cases in the present study while it was 42.3% in studies done by other workers from India [8] . Commonest manifestation found was reduction in FS. This was consistent with studies done in Europe by Corrallo et al. [5] as well as from India by Aggarwal et al. [8] .
Reduction in EF was seen in 22.8% of cases in the present study. Reduction in ejection fraction without global hypokinesia or chamber enlargement but without any symptom, probably represented a mild form of cardiac disease that will progress to a clinically evident form of dilated cardiomyopathy [5] . Dilated cardiomyopathy was seen in 8.5% of the cases whereas studies published by Moreno et al [12] and Hakim et al. [13] had detected 6% and 5% respectively. Pulmonary artery hypertension was noted in 8 cases (11.4%) which was higher than normal population and comparable to studies done by Pellicelli AM et al. [14] and Mehta et al. [15] who also found higher incidence of pulmonary artery hypertension in HIV patients than normal population.
Diastolic dysfunction was seen in 8.5% of cases, consistent with the study done by Hakim et al. [13] .An in-creased incidence of myocardial infarction in patients with HIV infection has recently been identified as per Mary et al. [16] and Klein et al. [17] .Both the studies related it to the long term use of protease inhibitors. One patient in this study with CD4 count of 27 and on anti retro-viral therapy for three years had RWMA in apical and anterior wall. The marked absence of endocardial involvement in this study may be related to the low prevalence of intravenous drug abusers [18] . The incidence of valvular regurgitations observed in the present study was similar to that noted as in general population suggests that it was a chance finding [18] .
Pericardial effusion was seen in 17.4% of cases which is at par with Indian studies done by Aggarwal et al. (11.5%) and studies done at United States by Himelman et al. [8, 19] . The pericardial effusion detected was often small in amount and without any hemodynamic significance. Pericardial effusion in HIV patients may be marker of end stage HIV infection because it is associated with low CD4 count. Table 3 depicts the association of echocardiographic abnormalities with WHO revised clinical staging. Most of the echocardiographic abnormalities were seen in WHO clinical stage 4 which at par with studies done by Khunnawat et al. [20] and Lipshultz SE et al. [21] , who have shown that cardiac manifestations occur late in the course of the disease.
Previous studies have shown that HIV related cardiac manifestations are often seen in a state of severe immunosuppression with low CD4 Count (CD4 < 200/microL) [18, 22, 23] . This study ( Table 2) showed that patients with CD4 count less than 200/microL had a high prevalence of echocardiographic abnormalities than those with CD4 count more than 200/microL. As illustrated in Figures 1(a) and (b) , CD4 count had a significant positive correlation with reduction in EF and FS (p < 0.001 and p < 0.002, respectively). Various studies agree that the most important factor in development of cardiac abnormalities is the level of immunosuppression and there is tight correlation between CD4 count and echocardiographic abnormalities, which is also demonstrated in the present study [8, 22, 24] . As shown in Table 4 , statistically significant correlation was seen between echocardiographic abnormalities and CD4 count (p < 0.0001). 
Conclusion
HIV infection in India is more consequent to heterosexual contact than other modes of transmission identified in western population. The results of the study indicate that cardiovascular abnormalities in HIV infected patients are common and can occur without any clinical manifestation. The most common cardiac manifestations being reduction in EF, FS, pericardial effusions, dilated cardiomyopathy and diastolic dysfunction. They are associated with low CD4 count and occur in advanced stage of the disease, especially in Stage 4. Echocardiography is a useful technique for the early recognition and treatment of cardiac dysfunction in such patients. Further clinicopathological studies are required to clarify the role of HIV virus and opportunistic infections in the pathogenesis of cardiac pathology found in HIV infected patients.
